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(57) ABSTRACT 

Provided are a method, system, and program for backing up 
Source files in their native file formats to a target storage. 
Indication of files in a defined backup set to backup having 
a first status is maintained, wherein files to backup not 
having the first status have a second status. One file in a 
source file system in the defined backup set is detected to 
have changed. A determination is made as to whether the 
changed file has the first status. The changed file is written 
in its native file format to a target storage in response to 
determining that the changed file has the first status. The 
changed file is also written in its native file format to the 
target storage at a scheduled backup time. 
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FIG. 2 
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FIG. 3 100 

Render User interface to user 
to enter backup settings. 

Rendering a user interface to enable a 
user to indicate files having a first (real 
time status) status for the backup job. 

04 

Render a user interface to enable the user to 
configure the scheduled backup time to indicate 
at least one time at which files are written to the 

target storage. 
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Render a user interface to receive user indication of 
one target storage and local storage. 

O8 
Render a user interface to enable the 
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exclude from the backup. 
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Render a user interface to enable 
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job to target storage. 

Render user interface to receive user 
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FIG. 4 
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F.G. 5 
Initiate backup operations. 
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FIG. 6 
130 

Detect that local storage used for backup 
files (and version instances) exceeds 

maximum allotted size. 
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Delete versioned instances of files to maintain a size of 
storage space used to store files backed up in the local 

storage from exceeding the maximum size. 

FIG. 7 
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from which to restore files from the target or 

local storages. 
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For each file in the defined backup set to 
restore, determine whether the file stored on 
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FIG. 9 
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BACKING UP SOURCE FILES IN THEIR NATIVE 
FILE FORMATS TO A TARGET STORAGE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a method, system, 
and program for backing up Source files in their native file 
formats to a target storage. 
0003 2. Description of the Related Art 
0004 Backup programs backup data at a computer sys 
tem to a backup storage device, which may comprise a local 
storage device or remote storage device. Certain backup 
programs provide management of the backed up files and 
may utilize a backup database having information on the 
status of backed-up files. Such managed backup programs 
typically store the data in a proprietary storage format and 
utilize complex backup client and backup server programs to 
manage the backup operations in a network environment. 
The managed backup program must be used to restore the 
files maintained in the proprietary backup format. 
0005 Backup programs for home or small businesses use 
may include aspects of the managed backup program, and 
utilize a backup database and a proprietary file format. 
Replication or synchronization backup programs copy files 
in their native file format to a backup storage device to store 
the files in their native file format providing a mirrored file 
system. Such replication and synchronization backup pro 
grams typically may not use a backup database to manage 
the backed-up files and do not provide many of the backup 
management features offered by the managed backup pro 
grams. However, with the replication backup programs, the 
user may restore the files in their native file format in the 
backup storage without having to rely on the backup pro 
gram to convert the backed-up files in the proprietary file 
format to the native file format. 

SUMMARY 

0006 Provided are a method, system, and program for 
backing up source files in their native file formats to a target 
storage. Indication of files in a defined backup set to backup 
having a first status is maintained, wherein files to backup 
not having the first status have a second status. One file in 
a source file system in the defined backup set is detected to 
have changed. A determination is made as to whether the 
changed file has the first status. The changed file is written 
in its native file format to a target storage in response to 
determining that the changed file has the first status. The 
changed file is also written in its native file format to the 
target storage at a scheduled backup time. 
0007 Further provided are a method, system, and pro 
gram maintaining at a computer a defined backup set of files 
to backup in a source file system used by the computer to a 
target storage. A directory is created identifying the com 
puter in a file system of the target storage. One file in the 
defined backup set is detected to have changed. The changed 
file is written in its native file format to the directory in the 
target storage identifying the computer as part of a backup 
operation, wherein the written changed file is in its native 
file format on the target storage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 illustrates of an embodiment of a computing 
environment. 
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0009 FIG. 2 illustrates an embodiment of backup set 
tings used by a backup program. 
0010 FIG. 3 illustrates an embodiment of operations 
performed by a backup program to generate a user interface 
in which a user may enter backup settings for the backup 
program. 

0011 FIG. 4 illustrates an embodiment of a user interface 
in which a user enters backup setting information for the 
backup program. 

0012 FIG. 5 illustrates an embodiment of operations 
performed by a backup program to backup changed files. 
0013 FIG. 6 illustrates an embodiment of operations 
performed by a backup program to manage a size used by a 
local storage for backup files. 
0014 FIG. 7 illustrates an embodiment of operations 
performed by a backup program to perform a point-in-time 
restore operation. 

0.015 FIG. 8 illustrates an embodiment of a network 
computing environment. 
0016 FIG. 9 illustrates an embodiment of operations 
performed by backup programs to backup changed files in 
the network computing environment. 

DETAILED DESCRIPTION 

0017 FIG. 1 illustrates a computing environment in 
which embodiments are implemented. A computer 2 
includes a processor 4 and a memory 6 comprised of one or 
more memory devices including the programs and code 
executed by the processor 4. A backup program 8 executing 
in the memory 6 transfers source directories and files 10 in 
a source file system 12 in a source storage 14 to target 
directories and files 16 replicating the source directories and 
files 10 in a target file system 18 in a target storage 20. The 
backup program 8 is controlled by backup settings 22, 
including default settings and settings configured by a user 
of the backup program 8. 
0018. A local storage 24 is used by the backup program 
8 to backup source directories and files 10 as part of the 
backup operations described below. The local storage 24 
may be implemented in the same device as the source 
storage 14 or in a separate storage device. The source 14 and 
target 20 storages may be implemented in separate storage 
devices or in a same storage device or system. 
0019. The backup program 8 may generate a user inter 
face 26 rendered on a computer monitor 28 in which the user 
may enter backup settings 22 to control the backup opera 
tions of the backup program 8. 
0020. The storages 14 and 20 may be implemented in 
storage devices known in the art, such as one hard disk drive, 
a plurality of interconnected hard disk drives configured as 
Direct Access Storage Device (DASD), Redundant Array of 
Independent Disks (RAID), Just a Bunch of Disks (JBOD), 
etc., a tape device, an optical disk device, a non-volatile 
electronic memory device (e.g., Flash Disk), etc. 
0021. In one embodiment, the target file system 18 rep 
licates the backed-up source directories and files 10, such 
that the target directories and files 16 are in the native file 
format of the corresponding source directories and files 10 
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backed-up. Thus, the target files 16 may be directly accessed 
by the applications that created the files. 

0022 FIG. 2 illustrates an embodiment of information 
that may be included in the backup settings, including: a 
backup schedule 50 indicating times during which a backup 
operation occurs to write backed-up files to the target storage 
20; a real time backup list 52 indicating source directories, 
files or file types 10 that are subject to real-time backup to 
the target storage 20 after the file is changed or modified; a 
Source backup set 54 indicating the Source directories and 
files 10 to include in the backup, which may comprise a 
directory path or an entire logical device, e.g., the 'c' drive; 
excluded files 56 indicating files, directories and/or file types 
in the source file system 12 to exclude from the backup; a 
target storage 58 indicating the device or directory location 
in a device to which the source files are replicated; a local 
storage 60 indicating the device or directory location of the 
local storage 24 to which files are backed-up; and a version 
space limit 62 indicating a maximum amount of storage 
space allocated to the local storage 24 to store backed up 
files and different versions of files 

0023. In certain embodiments, the backup program 8 may 
maintain versions of backed-up files in the local storage 24, 
up to some user designated maximum number of versions. 
Thus, when a file, e.g., “file.txt is modified, a suffix 
indicating a version number, e.g., “V1”. “V2', etc., is 
appended to the most recent version of the file, e.g., 
“file.txt,v1”, “file.txt,V2', etc., so that the changed file has 
the file name without the version information, e.g., 
“file.txt, which is the active version of the file. Once the 
local storage 24 reaches the version space limit, the backup 
program 8 may start deleting the oldest versions of files to 
keep the size of the local storage 24 below the space limit 62. 
0024 FIG. 3 illustrates operations performed by the 
backup program 8 to present one or more instances of the 
user interfaces 26 in which the user may enter backup 
settings 22. Upon beginning (at block 100) operations to 
render a user interface 26, the backup program 8 may render 
(at block 102) a user interface 26 to enable a user to indicate 
files having a first (real time status) status 52 for the backup 
job. FIG. 4 illustrates an example of a user interface panel 
26a having an entry window 60 in which the user may 
indicate files, directories and/or file types having a real time 
status, such that these indicated files, directories of files and 
or file types are written to the target storage 20 immediately 
after being changed. A modification may occur when the 
user or program saves the file. The backup program 8 
renders (at block 104) a user interface to enable the user to 
configure the scheduled backup time 50 to indicate at least 
one time at which all files in the defined backup set are 
written to the target storage 20, including files having the 
real-time, high priority status and all other files having a 
lower priority. FIG. 4 illustrates an example of a scheduler 
selector 62 in which the user can select a time period or 
frequency at which backup operations are performed to copy 
source files and directories from the local storage 24 to the 
target storage 20, e.g., hourly, daily, weekly, every other day, 
etc. 

0025. At block 106, the backup program 8 renders a user 
interface 26 to receive user indication of a device, directory, 
etc. of the target storage 20 and local storage 24. FIG. 4 
illustrates an example of the user interface 26a having a 
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local storage selection field 64 in which the user indicates 
the location of the local storage 24 and a target storage field 
66 in which the user indicates the location (directory, device, 
etc.) of the target storage 20. The user interface 26.a further 
shows an additional target storage 68 to which backup data 
may be written, such as an entirely different backup server. 
0026. At block 108, the backup program 8 renders a user 
interface 26 to enable the user to select files and/or direc 
tories in the source file system 12 to exclude from the 
defined backup set. 
0027. At block 110, the backup program 8 renders a user 
interface 26 to enable the user to cause the backup program 
8 to copy all files in the defined backup set 56 to the target 
storage 20. FIG. 4 illustrates an example of the user interface 
26a having a “send now' button 70, whose selection causes 
the backup program 8 to copy all files in the defined backup 
set 54 to the target storage 20 so that the target storage 20 
provides a complete replication of the source directories and 
files 10 indicated in the defined backup set 54. After per 
forming the scheduled backup, the local storage 24 may be 
cleared. 

0028. At block 112, the backup program 8 renders a user 
interface 26 to receive user indication of a maximum size 
allotted to the local storage 24, i.e., the version space limit 
62. FIG. 4 provides an example of user interface elements 72 
in which the user may indicate the maximum size to use for 
the local storage 24 before the oldest versions of the file are 
deleted to maintain the space used by the local storage 24 
below the limit. 

0029 FIG. 5 illustrates operations performed by the 
backup program 8 to perform backup operations in response 
to a modification to a file in the source backup set 54. A full 
replication of the source directories and files 10 may have 
been previously performed, such as by previously selecting 
the “send now' button 70 (FIG. 4). As part of backup 
operations (at block 100), the backup program 8 maintains 
(at block 102) indication, e.g., the real time backup list 52. 
of files to backup in the source file system 12 having a first 
(real time) status. Files in the defined backup set not having 
the first status may be assumed to have a lower priority 
(second) status. In response to detecting (at block 104) a 
change to a file in the defined backup set 54, if (at block 106) 
there is at least one earlier version of the changed file in the 
local storage 24, then the backup program 8 indicates (at 
block 108) the at least one earlier version of the changed file 
as a version instance (e.g., “file.txt. V2) and the changed file 
as an active instance (e.g., “file.txt). If there are no earlier 
versions (the no branch of block 106) or after updating the 
version instances (at block 108), the backup program 8 
writes (at block 110) the changed file to the local storage 24 
as the active file. If (at block 112) the changed file has the 
first (real-time or high) status (e.g., on the real time list 52), 
then the backup program 8 also writes (at block 114) the 
changed file to the target storage 20. As discussed, the 
backup program 8 writes the files to the target 20 and local 
24 storages in their native file format. 
0030. With the described embodiment of operations of 
FIG. 5, the backup program 8 maintains all changed files in 
the local storage 24 and immediately writes changed files 
having the high (real-time) priority to the target storage 20. 
All changed files in the local storage 24 are written during 
their scheduled backup time 50 to the target storage 20. After 
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a scheduled backup of all the changed files in the local 
storage 24, the local storage may be cleared. In this way, the 
local storage 24 provides a temporary local storage for 
changed files before they are written to the target storage 20. 

0031 FIG. 6 illustrates operations performed by the 
backup program 8 in response to detecting (at block 130) 
that the local storage 24 used for backup files (and version 
instances) exceeds the maximum allotted size, i.e., version 
space limit 62. The backup program deletes (at block 132) 
versioned instances of the backed-up files in the local 
storage 24 to ensure that the size of the local storage 24 does 
not exceed the maximum size. Different selection techniques 
may be used for selecting versioned instances to delete. Such 
as by deleting the oldest versions and lower priority versions 
first. 

0032 FIG. 7 illustrates operations performed by the 
backup program 8 to perform a point-in-time restore opera 
tion. Upon receiving (at block 150) user input indicating a 
point-in-time from which to restore files in the target storage 
20 or the local storage 24 (the user may select either or both), 
the backup program 8 determines (at block 152), for each 
file in the defined backup set 54 to restore, whether the file 
stored on the target 20 (or local 24) is dated at a time less 
than the user indicated point-in-time. The restore operation 
may indicate to restore all files indicated in the source 
backup set 54 or a subset thereof. The backup program 8 
copies (at block 154) the files determined to be dated less 
than the point-in-time to the source file system 12. The 
restored files may comprise a version instance dated less 
than the point-in-time. If there are multiple version instances 
of the file to restore, then the version instance restored as the 
active instance comprises the version instance closest and 
not greater than the point-in-time of the restore. In this way, 
the operations of FIG. 7 provide a point-in-time restore of a 
replicated backup having files in their native file format as 
of a previous time, e.g., last Tuesday. 

0033 FIG. 8 illustrates a network environment in which 
multiple computers 200a, 200b, 200c include the backup 
program 202a, 202b, 202c that may perform the backup 
operations described above with respect to FIGS. 1-7, to 
backup their local source file systems to a target storage 204 
over a network 206. The computers 200a, 200b, 200c may 
include the components shown in FIG. 1 and there may be 
more or fewer computers having backup programs than 
shown in FIG. 8. The network 206 may comprise a Local 
Area Network (LAN), Storage Area Network (SAN), Wide 
Area Network (WAN), wireless network, etc. The target 
storage 204 includes a target file system 208 to which each 
computer 200a, 200b, 200c writes its backup data sets 54 
and changed files according to the backup operations 
described above. In one embodiment, each backup program 
202a, 202b. 202c when writing to a network target storage 
204 may create a computer specific directory 210a, 210b, 
210c identifying the computer 200a, 200b, 200c. All of the 
files to backup 212a, 212b, 212c for the computers 200a, 
200b, 200c are written into that computer specific directory 
210a, 210b, 210c. Each backup program 202a, 202b, 202c 
writing to one specific computer specific directory 210a, 
210b, 210c associated with the computer 200a, 200b, 200c 
on which the backup program is running may store status 
information on the status of backup operations in an admin 
istrative file 214a, 214b, 214c. 
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0034. The target storage 204 may comprise a storage 
device accessible over a network, such as a network attached 
storage (NAS), a server managing one or more intercon 
nected hard disk drives, an enterprise storage server, a 
computer having one or more hard disk drives, a tape 
Storage, etc. 

0035 FIG. 9 illustrates backup operations independently 
performed by the backup programs 202a, 202b, 202c. As 
part of the backup operations (at block 250), the backup 
program 202a, 202b, 202c maintains (at block 252) at the 
computer 200a, 200b, 200c in which it is executing a defined 
backup set 54 (FIG. 2) of files to backup in the source file 
system of the computer 200a, 200b, 200c or in a device 
attached to the computer 200a, 200b, 200c to the target 
storage 204. The backup program 202a, 202b, 202c creates 
(at block 254) a computer specific directory 210a, 210b, 
210c identifying the computer 200a, 200b, 200c, such as the 
computer name, in the target file system 208 of the target 
storage 204. In response to detecting (at block 256) that one 
file in the defined backup set 54 has changed, the backup 
program 202a, 202b, 202c writes (at block 258) the changed 
file in its native file format to the directory 210a, 210b, 210c 
in the target storage 204 identifying the computer as part of 
a backup operation. The backup program 202a, 202b, 202c 
further writes (at block 260) information on a status of the 
result of the backup operation to an administrative file 214a, 
214b, 214c in the computer specific directory 210a, 210b, 
210C. 

0036) Each of the backup programs 202a, 202b, 202c 
may process the administrative files 212a, 212b, 212c to 
generate (at block 262) a status report from the administra 
tive files 212a, 212b, 212c in the directories 210a, 210b, 
210c for multiple computers aggregating the information on 
the status of the backup operations for each computer 200a, 
200b, 200c. The status information may indicate a time of 
the backup operation, the duration of the operation, comple 
tion time, results of the backup, etc. 
0037. With the described embodiments of FIGS. 8 and 9. 
multiple computers in a network may independently backup 
files in their native file format to a target storage accessible 
over the network. Further, the described system is scalable, 
Such that if a new computer starts providing backups, its 
backups are written to a computer specific directory 210a, 
210b, 210c that does not overlap or interfere with other 
directories in the target file system 208. In this way, the 
backup programs 202a, 202b, 202c operate independently to 
provide managed backup of the file systems on the different 
computers 200a, 200b, 200c. 
0038. The described embodiments provide a replication 
of files to backup in their native file format to a target storage 
and management of the backup to allow for high priority 
(real-time) versus low priority file handling and for the 
backup of Source files in multiple computers in a network. 

Additional Embodiment Details 

0039 The described operations may be implemented as a 
method, apparatus or article of manufacture using standard 
programming and/or engineering techniques to produce 
Software, firmware, hardware, or any combination thereof. 
The term “article of manufacture' as used herein refers to 
code or logic implemented in a medium, where Such 
medium may comprise hardware logic (e.g., an integrated 
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circuit chip, Programmable Gate Array (PGA), Application 
Specific Integrated Circuit (ASIC), etc.) or a computer 
readable medium, Such as magnetic storage medium (e.g., 
hard disk drives, floppy disks, tape, etc.), optical storage 
(CD-ROMs, optical disks, etc.), volatile and non-volatile 
memory devices (e.g., EEPROMs, ROMs, PROMs, RAMs, 
DRAMs, SRAMs, firmware, programmable logic, etc.). 
Code in the computer readable medium is accessed and 
executed by a processor. The medium in which the code or 
logic is encoded may also comprise transmission signals 
propagating through space or a transmission media, Such as 
an optical fiber, copper wire, etc. The transmission signal in 
which the code or logic is encoded may further comprise a 
wireless signal, satellite transmission, radio waves, infrared 
signals, Bluetooth, etc. The transmission signal in which the 
code or logic is encoded is capable of being transmitted by 
a transmitting station and received by a receiving station, 
where the code or logic encoded in the transmission signal 
may be decoded and stored in hardware or a computer 
readable medium at the receiving and transmitting stations 
or devices. Additionally, the “article of manufacture' may 
comprise a combination of hardware and Software compo 
nents in which the code is embodied, processed, and 
executed. Of course, those skilled in the art will recognize 
that many modifications may be made to this configuration 
without departing from the scope of the present invention, 
and that the article of manufacture may comprise any 
information bearing medium known in the art. 

0040 FIG. 4 provides an example of a user interface 
layout in which the user may enterbackup program settings. 
In alternative embodiments, different user interface elements 
may be provided to the user to enter backup settings or the 
user interface elements enabling user entry of settings may 
be presented in separate user interface windows or panels. 

0041) The terms “an embodiment”, “embodiment”, 
"embodiments', “the embodiment”, “the embodiments', 
“one or more embodiments', 'some embodiments', and 
“one embodiment’ mean “one or more (but not all) embodi 
ments of the present invention(s) unless expressly specified 
otherwise. 

0042. The terms “including”, “comprising”, “having 
and variations thereof mean “including but not limited to’, 
unless expressly specified otherwise. 

0043. The enumerated listing of items does not imply that 
any or all of the items are mutually exclusive, unless 
expressly specified otherwise. 

0044) The terms “a”, “an” and “the mean “one or more', 
unless expressly specified otherwise. 

0045. Devices that are in communication with each other 
need not be in continuous communication with each other, 
unless expressly specified otherwise. In addition, devices 
that are in communication with each other may communi 
cate directly or indirectly through one or more intermediar 
1CS 

0046. A description of an embodiment with several com 
ponents in communication with each other does not imply 
that all such components are required. On the contrary a 
variety of optional components are described to illustrate the 
wide variety of possible embodiments of the present inven 
tion. 
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0047. Further, although process steps, method steps, 
algorithms or the like may be described in a sequential order, 
Such processes, methods and algorithms may be configured 
to work in alternate orders. In other words, any sequence or 
order of steps that may be described does not necessarily 
indicate a requirement that the steps be performed in that 
order. The steps of processes described herein may be 
performed in any order practical. Further, some steps may be 
performed simultaneously. 

0048 When a single device or article is described herein, 
it will be readily apparent that more than one device/article 
(whether or not they cooperate) may be used in place of a 
single device/article. Similarly, where more than one device 
or article is described herein (whether or not they cooperate), 
it will be readily apparent that a single device/article may be 
used in place of the more than one device or article or a 
different number of devices/articles may be used instead of 
the shown number of devices or programs. The functionality 
and/or the features of a device may be alternatively embod 
ied by one or more other devices which are not explicitly 
described as having such functionality/features. Thus, other 
embodiments of the present invention need not include the 
device itself. 

0049. In certain embodiments, the file sets and metadata 
are maintained in separate storage systems and commands to 
copy the file sets and metadata are transmitted by Systems 
over a network. In an alternative embodiment, the file sets 
and metadata may be maintained in a same storage system 
and the command to copy may be initiated by a program in 
a system that also directly manages the storage devices 
including the file sets and metadata to copy. 
0050. The illustrated operations of FIGS. 3, 5, 6, 7, and 
9 shows certain events occurring in a certain order. In 
alternative embodiments, certain operations may be per 
formed in a different order, modified or removed. Moreover, 
steps may be added to the above described logic and still 
conform to the described embodiments. Further, operations 
described herein may occur sequentially or certain opera 
tions may be processed in parallel. Yet further, operations 
may be performed by a single processing unit or by distrib 
uted processing units. 
0051. The foregoing description of various embodiments 
of the invention has been presented for the purposes of 
illustration and description. It is not intended to be exhaus 
tive or to limit the invention to the precise form disclosed. 
Many modifications and variations are possible in light of 
the above teaching. It is intended that the scope of the 
invention be limited not by this detailed description, but 
rather by the claims appended hereto. The above specifica 
tion, examples and data provide a complete description of 
the manufacture and use of the composition of the invention. 
Since many embodiments of the invention can be made 
without departing from the spirit and scope of the invention, 
the invention resides in the claims hereinafter appended. 
What is claimed is: 

1. A method, comprising: 
maintaining indication of files in a defined backup set to 

backup having a first status, wherein files to backup not 
having the first status have a second status; 

detecting that one file in a source file system in the defined 
backup set has changed; 
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determining whether the changed file has the first status; 
writing the changed file in its native file format to a target 

storage in response to determining that the changed file 
has the first status; and 

writing the changed file in its native file format to the 
target storage at a scheduled backup time. 

2. The method of claim 1, further comprising: 
rendering a first user interface to enable a user to indicate 

files having the first status; and 
rendering a second user interface to enable the user to 

configure the scheduled backup time at which changed 
files are written to the target storage. 

3. The method of claim 1, further comprising: 
receiving user indication of the target storage and a local 

storage, wherein files having the first status are written 
to the target and local storages in response to detecting 
the change to the files, and files having the second 
status are written to the local storage in response to 
detecting the change to the files and to the target storage 
according to the scheduled backup time. 

4. The method of claim 3, further comprising: 
determining whether there is at least one earlier version of 

the changed file in the local storage; 
indicating the at least one earlier version of the changed 

file as a version instance and the changed file as an 
active instance; 

writing the file to the local storage as an active version in 
response to determining that there is an earlier version 
of the file in the local storage; 

receiving user indication of a maximum size allotted to 
the local storage; and 

deleting versioned instances of files to maintain a size of 
storage space used to store files backed up in the local 
storage from exceeding the maximum size. 

5. The method of claim 1, further comprising: 
receiving user input indicating a point-in-time from which 

to restore files in the defined backup set from the target 
Storage; 

for each file in the defined backup set to restore, deter 
mining whether the file stored on the target file system 
is dated at a time less than the user indicated point-in 
time; and 

copying the files determined to be dated less than the 
point-in-time from the target storage to the source file 
system, wherein at least one of the files comprises one 
of a plurality of version instances of the file dated less 
than the point-in-time. 

6. A method, comprising: 
maintaining at a computer a defined backup set of files to 
backup in a source file system used by the computer to 
a target Storage; 

creating a directory identifying the computer in a file 
system of the target storage; 

detecting that one file in the defined backup set has 
changed; 
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writing the changed file in its native file format to the 
directory in the target storage identifying the computer 
as part of a backup operation, wherein the written 
changed file is in its native file format on the target 
Storage. 

7. The method of claim 6, further comprising: 
writing information on a status of the backup operation to 

an administrative file in the directory on the target 
storage identifying the computer. 

8. The method of claim 6, wherein the computer com 
prises a first computer, and wherein at least one additional 
computer performs the operations of claim 6. 

9. The method of claim 8, wherein the first computer and 
additional computers each perform: 

writing information on a status of the backup operations 
to an administrative file in the directory identifying the 
computer, and 

generating a status report from the administrative files in 
the directories for the first and additional computers 
including the information on the status of the backup 
operations for each computer. 

10. A system, comprising: 
a processor; 

a source file system; 
a target Storage Storage; 

a computer readable medium including code executed by 
the processor to perform operations, the operations 
comprising: 

maintaining indication of files in a defined backup set 
to backup having a first status, wherein files to 
backup not having the first status have a second 
Status; 

detecting that one file in the source file system in the 
defined backup set has changed; 

determining whether the changed file has the first 
Status; 

writing the changed file in its native file format to the 
target storage in response to determining that the 
changed file has the first status; and 

writing the changed file in its native file format to the 
target storage at a scheduled backup time. 

11. The system of claim 10, wherein the operations further 
comprise: 

rendering a first user interface to enable a user to indicate 
files having the first status; and 

rendering a second user interface to enable the user to 
configure the scheduled backup time at which changed 
files are written to the target storage. 

12. The system of claim 10, further comprising: 
a local storage; 
wherein the operations further comprise receiving user 

indication of the target storage and the local storage, 
wherein files having the first status are written to the 
target and local storages in response to detecting the 
change to the files, and files having the second status 
are written to the local storage in response to detecting 
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the change to the files and to the target storage accord 
ing to the scheduled backup time. 

13. The system of claim 12, wherein the operations further 
comprise: 

determining whether there is at least one earlier version of 
the changed file in the local storage; 

indicating the at least one earlier version of the changed 
file as a version instance and the changed file as an 
active instance; 

writing the file to the local storage as an active version in 
response to determining that there is an earlier version 
of the file in the local storage; 

receiving user indication of a maximum size allotted to 
the local storage; and 

deleting versioned instances of files to maintain a size of 
storage space used to store files backed up in the local 
storage from exceeding the maximum size. 

14. The system of claim 10, wherein the operations further 
comprise: 

receiving user input indicating a point-in-time from which 
to restore files in the defined backup set from the target 
Storage; 

for each file in the defined backup set to restore, deter 
mining whether the file stored on the target file system 
is dated at a time less than the user indicated point-in 
time; and 

copying the files determined to be dated less than the 
point-in-time from the target storage to the source file 
system, wherein at least one of the files comprises one 
of a plurality of version instances of the file dated less 
than the point-in-time. 

15. A system, comprising: 
a processor; 

a source file system; 
a target Storage Storage; 

a computer readable medium including code executed by 
the processor to perform operations, the operations 
comprising: 
maintaining a defined backup set of files to backup in 

the source file system to the target storage; 
creating a directory identifying the system in a file 

system of the target storage; 
detecting that one file in the defined backup set has 

changed; 
writing the changed file in its native file format to the 

directory in the target storage identifying the system 
as part of a backup operation, wherein the written 
changed file is in its native file format on the target 
Storage. 

16. The system of claim 15, wherein the operations further 
comprise: 

writing information on a status of the backup operation to 
an administrative file in the directory on the target 
storage identifying the system. 

17. The system of claim 15, wherein multiple systems 
each perform the operations of claim 6 and each write 
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changed files and information on the status of backup 
operations to one directory on the target storage uniquely 
identifying that system, wherein the operations further com 
prise. 

generating a status report from the administrative files in 
the directories for the systems including the informa 
tion on the status of the backup operations for each 
system. 

18. An article of manufacture including code in commu 
nication with a source file system and a target storage, 
wherein the code causes operations to be performed, the 
operations comprising: 

maintaining indication of files in a defined backup set to 
backup having a first status, wherein files to backup not 
having the first status have a second status; 

detecting that one file in the source file system in the 
defined backup set has changed; 

determining whether the changed file has the first status; 
writing the changed file in its native file format to the 

target storage in response to determining that the 
changed file has the first status; and 

writing the changed file in its native file format to the 
target storage at a scheduled backup time. 

19. The article of manufacture of claim 18, wherein the 
operations further comprise: 

rendering a first user interface to enable a user to indicate 
files having the first status; and 

rendering a second user interface to enable the user to 
configure the scheduled backup time at which changed 
files are written to the target storage. 

20. The article of manufacture of claim 18, wherein the 
code is further in communication with a local storage, and 
wherein the operations further comprise: 

receiving user indication of the target storage and the local 
storage, wherein files having the first status are written 
to the target and local storages in response to detecting 
the change to the files, and files having the second 
status are written to the local storage in response to 
detecting the change to the files and to the target storage 
according to the scheduled backup time. 

21. The article of manufacture of claim 20, wherein the 
operations further comprise: 

determining whether there is at least one earlier version of 
the changed file in the local storage; 

indicating the at least one earlier version of the changed 
file as a version instance and the changed file as an 
active instance; 

writing the file to the local storage as an active version in 
response to determining that there is an earlier version 
of the file in the local storage; 

receiving user indication of a maximum size allotted to 
the local storage; and 

deleting versioned instances of files to maintain a size of 
storage space used to store files backed up in the local 
storage from exceeding the maximum size. 

22. The article of manufacture of claim 18, wherein the 
operations further comprise: 
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receiving user input indicating a point-in-time from which 
to restore files in the defined backup set from the target 
Storage; 

for each file in the defined backup set to restore, deter 
mining whether the file stored on the target file system 
is dated at a time less than the user indicated point-in 
time; and 

copying the files determined to be dated less than the 
point-in-time from the target storage to the source file 
system, wherein at least one of the files comprises one 
of a plurality of version instances of the file dated less 
than the point-in-time. 

23. An article of manufacture including code executed in 
a computer in communication with a source file system and 
a target storage, wherein the code causes operations to be 
performed, the operations comprising: 

maintaining at the computer a defined backup set of files 
to backup in the source file system used by the com 
puter to the target storage; 

creating a directory identifying the computer in a file 
system of the target storage; 

detecting that one file in the defined backup set has 
changed; 
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writing the changed file in its native file format to the 
directory in the target storage identifying the computer 
as part of a backup operation, wherein the written 
changed file is in its native file format on the target 
Storage. 

24. The article of manufacture of claim 23, wherein the 
operations further comprise: 

writing information on a status of the backup operation to 
an administrative file in the directory on the target 
storage identifying the computer. 

25. The article of manufacture of claim 23, wherein the 
code is executed by a plurality of computers to perform the 
operations of claim 23 on the computers, wherein each 
computer executing the code writes changed files and infor 
mation on the status of backup operations to the directory on 
the target storage uniquely identifying that computer, 
wherein the operations further comprise: 

generating a status report from the administrative files in 
the directories for the systems including the informa 
tion on the status of the backup operations for each 
computer. 


